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DETAILED ACTION 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S. C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3, 1 1-17, 25-31, and 35-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gore in view of Sugar. 

Regarding claim 1 Gore teaches a wireless communication system comprising: M 
antennas (see col. 3, lines 25-27 and col. 4, lines 32-34). Gore teaches transmit and control 
circuitry operatively coupled to the M antennas (see col. 4, lines 41-46 and Fig. 1). Gore teaches 
selecting N antennas from the M antennas based on control information (see col. 4, lines 32-38 & 
47-57). Gore teaches creating data signals from information to be transmitted to a receiver and 
transmitting the data signal to the receiver via the N antennas (see col. 4, lines 3-10 & 30-32). 
Gore does not specifically teach N data streams. Sugar teaches simultaneous communication of 
signal streams between a plurality of antennas (see paragraph [0004]). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to make the device 
adapt to include N data streams because multiple data signals can constitute a stream of data an it 
would allow for improved capacity and/or range of a wireless radio communication link between 
two radio communication devices. 
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Regarding claim 2 Gore teaches control information that includes or is derived from 
channel conditions between the M antennas and a plurality of antennas of the receiver (see col. 4, 
lines 50-63). 

Regarding claim 3 Gore and Sugar teach a device as recited in claim 2 except for wherein 
the receiver has N antennas. Gore does teach wherein the receiver has a plurality of antennas 
(see col. 4, lines 6-10). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to make the device adapt to include wherein the receiver has N antennas 
because this would allow for improved capacity and/or range of a wireless radio communication 
link between two radio communication devices. 

Regarding claim 1 1 Sugar teaches a weighting factor that is included in or derived from 
control information (see paragraphs [0020] & [0021]). 

Regarding claim 12 Gore teaches receive circuitry associated with at least one of the M 
antennas and the transmit and control circuitry, which is further adapted to receive the control 
information from the receiver (see col. 4, lines 41-46 and Fig. 1). 

Regarding claim 13 Gore and Sugar teaches a device as recited in claim 1 except for the 
transmit and control circuitry is adapted to select the N antennas corresponding to a maximum 
determinant from channel matrices representing the channel conditions between the M antennas 
and the N antennas of the receiver. Gore does teach transmit and control circuitry that is adapted 
to select the N antennas corresponding to a determinant representing the channel conditions 
between the M antennas and the N antennas of the receiver (see col. 4, lines 47-63). Sugar 
teaches a maximum determinant representing channel conditions (see paragraphs [0023] & 
[0024]). It would have been obvious to one of ordinary skill in the art at the time the invention 
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was made to make the device adapt to include the transmit and control circuitry is adapted to 
select the N antennas corresponding to a maximum determinant from channel matrices 
representing the channel conditions between the M antennas and the N antennas of the receiver 
because this would allow for improved capacity and/or range of a wireless radio communication 
link between two radio communication devices. 

Regarding claim 14 Sugar teaches wherein the receiver is a user element and the wireless 
communication system is a base station (see paragraph [0018]). 

Regarding claim 15 Gore teaches a method providing wireless communications via a 
wireless communication system comprising M antennas (see col. 3, lines 25-27 and col. 4, lines 
32-34). Gore teaches selecting N antennas from the M antennas based on control information 
(see col. 4, lines 32-38 & 47-57). Gore teaches creating data signals from information to be 
transmitted to a receiver and transmitting the data signal to the receiver via the N antennas (see 
col 4, lines 3-10 & 30-32). Gore does not specifically teach N data streams. Sugar teaches 
simultaneous communication of signal streams between a plurality of antennas (see paragraph 
[0004]). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to make the device adapt to include N data streams because multiple data signals can 
constitute a stream of data an it would allow for improved capacity and/or range of a wireless 
radio communication link between two radio communication devices. 

Regarding claim 16 Gore and Sugar teach a device as recited in claim 2 and is rejected 
given the same reasoning as above. 

Regarding claim 17 Gore and Sugar teach a device as recited in claim 3 and is rejected 
given the same reasoning as above. 
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Regarding claim 25 Gore and Sugar teach a device as recited in claim 1 1 and is rejected 
given the same reasoning as above. 

Regarding claim 26 Gore and Sugar teach a device as recited in claim 12 and is rejected 
given the same reasoning as above. 

Regarding claim 27 Gore and Sugar teach a device as recited in claim 13 and is rejected 
given the same reasoning as above. 

Regarding claim 28 Gore and Sugar teach a device as recited in claim 14 and is rejected 
given the same reasoning as above. 

Regarding claim 29 Gore teaches a wireless communication system comprising: M 
antennas (see col. 3, lines 25-27 and col. 4, lines 32-34). Gore teaches transmit and control 
circuitry operatively coupled to the M antennas (see col. 4, lines 41-46 and Fig. 1). Gore teaches 
selecting N antennas from the M antennas based on control information (see col. 4, lines 32-38 & 
47-57). Gore teaches generating a plurality of data signals to be transmitted to a receiver. Gore 
does not specifically teach providing a Fourier transform on the data streams to provide a 
plurality of orthogonal frequency division multiplex sub-carriers, such that the sub-carriers are 
allocated to the select N antennas based on the control information, and transmitting sub-carriers 
via the N antennas to the receiver. Sugar teaches providing a Fourier transform on the signal 
streams to provide a plurality of orthogonal frequency division multiplex sub-carriers, such that 
the sub-carriers are allocated to the select N antennas, and transmitting sub-carriers via the N 
antennas to the receiver (see paragraph [0039]). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to make the device adapt to include providing a 
Fourier transform on the data streams to provide a plurality of orthogonal frequency division 
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multiplex sub-carriers, such that the sub-carriers are allocated to the select N antennas based on 
the control information, and transmitting sub-carriers via the N antennas to the receiver because 
this would allow for improved capacity and/or range of a wireless radio communication link 
between two radio communication devices. 

Regarding claim 30 Gore and Sugar teach a device as recited in claim 2 and is rejected 
given the same reasoning as above. 

Regarding claim 3 1 Gore and Sugar teach a device as recited in claim 3 and is rejected 
given the same reasoning as above. 

Regarding claim 35 Gore teaches a method providing wireless communications via a 
wireless communication system comprising: M antennas (see col. 3, lines 25-27 and col. 4, lines 
32-34). Gore teaches selecting N antennas from the M antennas based on control information 
(see col. 4, lines 32-38 & 47-57). Gore teaches generating a plurality of data signals to be 
transmitted to a receiver. Gore does not specifically teach providing a Fourier transform on the 
data streams to provide a plurality of orthogonal frequency division multiplex sub-carriers, such 
that the sub-carriers are allocated to the select N antennas based on the control information, and 
transmitting sub-carriers via the N antennas to the receiver. Sugar teaches providing a Fourier 
transform on the signal streams to provide a plurality of orthogonal frequency division multiplex 
sub-carriers, such that the sub-carriers are allocated to the select N antennas, and transmitting 
sub-carriers via the N antennas to the receiver (see paragraph [0039]). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to make the device 
adapt to include providing a Fourier transform on the data streams to provide a plurality of 
orthogonal frequency division multiplex sub-carriers, such that the sub-carriers are allocated to 
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the select N antennas based on the control information, and transmitting sub-carriers via the N 
antennas to the receiver because this would allow for improved capacity and/or range of a 
wireless radio communication link between two radio communication devices. 

Regarding claim 36 Gore and Sugar teach a device as recited in claim 2 and is rejected 
given the same reasoning as above. 

Regarding claim 37 Gore and Sugar teach a device as recited in claim 3 and is rejected 
given the same reasoning as above. 

Claims 4-10, 18-24, 32-34, and 38-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gore in view of Sugar and Ling. 

Regarding claim 4 Gore and Sugar teach a device as recited in claim 1 except for 
selecting a redundant antenna other than the N antennas from the M antennas; applying a 
weighting factor to one of the N data streams to create a weighted data stream; and transmitting 
the weighted data stream to the receiver via the redundant antenna concurrently with the N data 
steams, wherein transmission of the weighted data stream reinforces the one of the N data 
streams during transmission. Gore teaches selecting another antenna set other than the N 
antennas and the M antennas (see col. 5, lines 22-25). Sugar teaches applying a weighting factor 
to one of the signal streams to create a weighted signal stream and transmitting the weighed 
signal stream to the receiver via the antenna simultaneously with other signal streams (see 
paragraphs [0018] & [0019]). Ling teaches transmitting redundant information on different 
antennas (see paragraphs [0066] & [0109]). Ling teaches transmission of a redundant data 
stream that reinforces the original data stream during transmission (see paragraph [0233]). It 
would have been obvious to one of ordinary skill in the art at the time the invention was being 
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made to make the device adapt to include selecting a redundant antenna other than the N 
antennas from the M antennas; applying a weighting factor to one of the N data streams to create 
a weighted data stream; and transmitting the weighted data stream to the receiver via the 
redundant antenna concurrently with the N data steams, wherein transmission of the weighted 
data stream reinforces the one of the N data streams during transmission because this would 
allow for an improved method of processing signals in a multiple-input multiple-output (MIMO) 
communication system to recover the transmitted signals, and to estimate the characteristics of a 
MIMO channel. 

Regarding claim 5 Sugar teaches applying a second weighting factor to the one of the 
signal streams prior to transmitting one of the signal streams, wherein the weighting signal 
stream and the one of the other signal streams having the second weighting factor are 
concurrently transmitted (see paragraphs [0018] & [0019]). 

Regarding claim 6 Sugar teaches the weighting factor includes or is derived from channel 
conditions between the M antennas and a plurality of antennas of the receiver (see paragraph 
[0018] and Fig. 1). 

Regarding claim 7 Sugar teaches the N antennas are selected and the weighting factor is 
determined to optimize channel capacity (see paragraphs [0019] & [0020]). 

Regarding claim 8 Sugar teaches wherein the N antennas are selected and the weighting 
factor is determined to optimize signal-to-noise ratios (see paragraphs [0020] & [0022]). 

Regarding claim 9 Gore, Sugar, and Ling teach a device as recited in claim 4 and is 
rejected given the same reasoning as above. 
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Regarding claim 10 Gore, Sugar, and Ling teach a device as recited in claim 5 and is 
rejected given the same reasoning as above. 

Regarding claim 18 Gore, Sugar, and Ling teach a device as recited in claim 4 and is 
rejected given the same reasoning as above. 

Regarding claim 19 Gore, Sugar, and Ling teach a device as recited in claim 5 and is 
rejected given the same reasoning as above. 

Regarding claim 20 Gore, Sugar, and Ling teach a device as recited in claim 6 and is 
rejected given the same reasoning as above. 

Regarding claim 21 Gore, Sugar, and Ling teach a device as recited in claim 7 and is 
rejected given the same reasoning as above. 

Regarding claim 22 Gore, Sugar, and Ling teach a device as recited in claim 8 and is 
rejected given the same reasoning as above. 

Regarding claim 23 Gore, Sugar, and Ling teach a device as recited in claim 4 and is 
rejected given the same reasoning as above. 

Regarding claim 24 Gore, Sugar, and Ling teach a device as recited in claim 5 and is 
rejected given the same reasoning as above. 

Regarding claim 32 Gore, Sugar, and Ling teach a device as recited in claim 4 and is 
rejected given the same reasoning as above. 

Regarding claim 33 Gore, Sugar, and Ling teach a device as recited in claim 5 and is 
rejected given the same reasoning as above. 

Regarding claim 34 Gore, Sugar, and Ling teach a device as recited in claim 6 and is 
rejected given the same reasoning as above. 
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Regarding claim 38 Gore, Sugar, and Ling teach a device as recited in claim 4 and is 
rejected given the same reasoning as above. 

Regarding claim 39 Gore, Sugar, and Ling teach a device as recited in claim 5 and is 
rejected given the same reasoning as above. 

Regarding claim 40 Gore, Sugar, and Ling teach a device as recited in claim 6 and is 
rejected given the same reasoning as above. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Trikkonen et al. Pub. No.: US 2004/0002364 Al discloses transmitting and receiving 
methods. 

Gorokhov Pub. No.: US 2005/0003863 Al discloses a method of selecting a subset of 
antennas among a plurality of antennas in a diversity system. 

Haustein et al. Pub. No.: US 2004/0171385 Al discloses an adaptive signal processing 
method in a MIMO-system. 

Levy US 6,580,926 Bl discloses a communication method between a base station with N 
antennae and a mobile phone and base station for implementing the same. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brandon J. Miller whose telephone number is 571-272-7869. 
The examiner can normally be reached on Mon.-Fri. 8:00 am to 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William Trost can be reached on 571-272-7872. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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WILLIAM TROST 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



